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on the scientific courses in connection with the Associa-
tion curriculum.

Mr. Langton: Professor Capper's paper has the
evangelistic quality which is most valpable in a lecture
or paper. One cannot, in the shor't time t.hat can be
occupied by a paper, do much definite teachmg, bgt one
can stir up a spirit that will forward the end in view in
delivering the paper; and this I think Proiessor Capper
has done. There few of us I fancy who have reached,
or are approaching middle age, who do not at this mo-
ment regret that the present advantages for students
did not exist in our time and that we must be content
with being—architects like Wren. (Laughter). _ The
first necessity for architecture now-a-days is training.
In the old days architecture was a craft. The archi-
tectural conception was common property; and to carry
it out in individual cases, all the designer required was
to know the grammar of its detail. The case is differ-
ent now. The number of different works comprised
requires a scientific training and the architectural problem
is an open one, to be solved only by a mind cultivated
to flexibility by exercise in the fields of thought of all
generations of architects.  Nothing can accomplish
this training but long, continuous and practical study.
That is the reason for the stand the Association takes.
That is the reason for the apprenticeship system.” On-
learns to play the flute by playing the flute. Students
don’t know that so much education is necessary and
that so long a practical training is necessary. The
see people set up as architects without it and they think
they can do the same. But we know it, and it is our

duty to students to lead them, not perhaps as they
want to go, but as they ought to go. We have im-
proved our curriculum and our methods. We have

taken in good part all the advice the Eighteen Club,
as representing youth and modern thought, gave us.
We have rooms and facilities. We only want students.
We have not got the students we ought to have and
1 am afraid in some cases they are being
kept from us. 1 think this ought not to be the case.
The architect, of whom Professor Hutton spoke, who
put a bed over a register and windows in out-of-the-
way places, was not an architect in the true sense of
the term—in so far as he did these things. 1 think al-
S0 that the case of Sansovino's roof is exceptional.
It is a commonplace among architects that the archi-
tect who is an artist is also a good constructor. An
architect is not a mere designer of exterior appearance.
In my own mind | separate the word designer from the
word architect. Architect is an inclusive term. The
architect conceives the building as a whole.  The plan
is at the bottom of every thing and a plan is not a plan
that is not conceived of as a thing to be built.  The
best architect is the best builder.
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THE BEHAVOIR OF STEEL UNDER STRESS. *

By Pror. C. H. C. WRIGHT, School of Practical Science, Toronto,

While discussing with one of the members of the Council of this
Association the results of certain experimental work of the post-
graduate year at the School of Practical Science I was induced
Lo promise a paper on the behavior of steel under stress and in
its preparation I have kept in view the younger members and
students of the Association.

Inasmuch as the use of steel has completely revolutionized
methods of construction and plan, its effect should be and is
apparent in the design, not however, to the extent the material
deserves. It has been the custom for years to use rolled shapes,
rivets, and joints of an engineering type partly because this
branch of the work has been generally relegated to the
engineer, and partly because most of the steel work is hidden,
Is nct much of it hidden because it is considered unsightly ?
Why should not the parts exposed i
treated and the shapes receive architectural attention.

It has always been considered necessary (o study caretully the
properties of other building ntaterials. The successful treatment
of granite shows boldness or vigor; marble, delicacy or refine-
ment; sandstone, elaboration ; terra-cotta, repetition, etc.

While steel has been used very largely during the last decade
it will be used much more extensively in the immediate future,
It becomes desirable that the members of our profession should,
and imperative that the younger members shall, observe closely
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the peculiar properties and behavior of this important material

in order that it may be treated satisfs i i

in construction,
Another difficulty that might b

on steel. Serious as this difficy

design, it must be met frank]y

Suppose a ; L i
machine and a load applied sc st is placed in a testing

0 produce tension in the rod.

: y or every load applied or stress
there is a correspondmg change j ¢

strain. Further, that when the load is removed the rod will regain
its original length.

There is a point howevyer be
where the deformation
ments of load_or stress.

yond which this is not true, or
or strain is not constant for equal incre-
| 10¢ ! Below this point steel is elastic, while
beyond it is pl.asn‘c._ The point at which this change occurs is
calle.d the elastic limit. [¢ however a piece of steel be stretched
(stramed) beyond the elastic limit, and the load removed, it will
contract more or less but will not regain its original length,
The measurements of

factory type.
whichfas!_cn it to the specimen are held rigidly 8# apart. After
fastening it to the specimen, the bar connecting the two heads is
removed, and the two micrometers read or set at zero (the
contact being determined by the ringing of an electric bell on the
closing of the circuit by the contact). A load is next applied to
the specimen, and the micrometers again read, the difference

between the two sets of readings, giving the deformation or
strain corresponding to the load or

s the stress is increased }
increments of load will produce equal strains so long as the steel
remains elastic, or in other words within the elastic limit.

If these measurements were continued and the resultant stress

oads as vertical ordinates, and
1t would resemble O A B C of

strain curve drawn, plotting the 1
the strains as horizontal abscissa,
figure,
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In the complete curye the
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of stress or strair or load to defor i
curve becomes a straight line. B
Strain to stress increases slightly, while
change takes place, hence the term ¢
Micrometer measurements
determine this point,

mate
From O to A the ratio
and the
e ratio of
¢ at B a very marked
apparent elastic limit,"”
il ofolhe lengllh are not necessary to
Ppoin consequently it is wi i
commerce, and is often spoken ofqas “!};m“ c:mv:x:gfgalu:el:slig
limit, ‘or oftep merely ‘“elastic limit,” Beyond the elastic limit the
material continues {o increase in length as additional loads are
added until it reaches its ultimate strength, when i begins to fail. It
no longgr continues to support the load, but stretches under a
decreaang_loa.d and finally separates under agreatly reduced one
our diagram by the point D
1S a mild steel made b
he following results

etween A and B

The specimen was then placed in {

subjected to tension. The load was radually applied and the
mg.leru'al elongateq uniformly for 5 timger until i!y regghed a point
where it stretched under » constant load of zr,000 pounds, i, e.
tl'_xe.commermalelaslic limit of 21,000+ (1.015%3.14159) i. e. 21,000
divided by the cross section of the rod or 27,200 pounds per square

The rod finally broke under a load of 37,500 pounds or of
37:7907(1-015"3- '4"59) Or 47,200 pounds per square inch of its
original cross-sectional area. QOnp measuring the distance
between two of the -

: punch marks orj inally 8« L @
side of the break), it was found togbe i’l.OSF:IPaI:;né? i(-meoed:(}:‘:



